Plasma concentrations of endotoxin and platelet activation in the developmental stage of oligofructose-induced laminitis.
The link between the fermentation of carbohydrate in the equine large intestine and the development of acute laminitis is poorly understood. Absorption of endotoxin (lipopolysaccharide; LPS) into the plasma has been observed in one experimental model of laminitis, but does not cause laminitis when administered alone. Thus, the potential role of endotoxin is unclear. Platelet activation has previously been demonstrated in the developmental stage of laminitis. Equine platelets are more sensitive than leukocytes to activation by endotoxin, and can be activated directly by LPS in the low pg/ml range, activating p38 MAP kinase and releasing serotonin (5-HT) and thromboxane. The objectives of this study were firstly to determine whether endotoxin and platelet activation could be measured in the plasma of horses in the developmental phase of laminitis induced with oligofructose. Secondly, the time course of events involving platelet activation and platelet-derived vasoactive mediator production was investigated. Laminitis was induced in six Standardbred horses by the administration of 10 g/kg bwt of oligofructose. Plasma samples were obtained every 4h, and platelet pellets were obtained by centrifugation. LPS was measured using a kinetic limulus amebocyte lysate assay, and platelet activation was assessed by Western blotting for the phosphorylated form of p38 MAP kinase. Plasma 5-HT was assayed by HPLC with electrochemical detection and thromboxane B(2) was measured by radioimmunoassay. Clinical signs of laminitis and histopathologic changes were observed in lamellar sections from five of the six horses. Onset of lameness was between 20 and 30 h after the administration of oligofructose. LPS increased above the limit of detection (0.6 pg/ml) to reach a peak of 2.4+/-1.0 pg/ml at 8 h. TNFalpha was also detectable in the plasma from 12 to 24 h. There was a time-dependent increase in platelet p38 MAPK phosphorylation, which peaked at approximately 12 h (3.8+/-1.3 fold increase); plasma 5-HT and thromboxane increased steadily after this time (2.9+/-0.6 and 11.3+/-5.0 fold increases, respectively). These data indicate that small quantities of endotoxin may move into the circulation from the large intestine after the sharp decrease in pH that occurs as a result of carbohydrate fermentation. Correlating these findings with in vitro studies suggests that LPS may primarily activate platelets, leading indirectly to the activation of leukocytes. Therefore, endotoxin may contribute in the initiation of the early inflammatory changes observed in experimental models of acute laminitis.